This paper introduces a new Lorenz dominance criterion that allows ranking income distributions according to centrist measures à la Seidl and Pfingsten (1997) . In doing so, it defines α-Lorenz curves by adapting the generalized Lorenz curves to this case. In addition, it provides an empirical illustration of these tools using Australian income data for the period 2001-2008. The results suggest that despite the reduction of relative inequality, inequality increased for most centrist value judgments.
Introduction
In the literature on income distribution, there is a wide consensus on the properties an inequality measure has to satisfy when using it to compare income distributions having the same mean: Symmetry (S) and the Pigou-Dalton principle of transfers (PD) . 1 The former axiom guarantees anonymity, and the latter requires a transfer of income from a richer to a poorer person to decrease inequality. When comparing two income distributions that differ in their means, another value judgment has to be invoked-the one regarding the type of mean-invariance the index satisfies-and no agreement has been reached with respect to this matter. Most scholars choose relative indexes, which implies that inequality remains unaltered when all incomes increase/decrease by the same proportion (scale invariance). Others opt, instead, for absolute measures so that inequality does not change if all incomes are augmented/diminished by the same amount (translation invariance). However, following Dalton (1920) , several reports on questionnaires indicate that many people believe that an equiproportional increase in all incomes raises income inequality whereas an equal increment decreases it. 2 Kolm (1976) labeled these measures "centrist" (intermediate) and considered "rightist" ( relative) and "leftist" (absolute) measures extreme cases of this more general view.
3
Relative inequality indexes that verify the population principle (PP), together with PD and S, are consistent with the Lorenz dominance criterion (Foster, 1985) . In other words, if the Lorenz curve of an income distribution lies at no point below that of another and at some point above, the former distribution will have lower inequality than the latter according to any relative inequality index satisfying the above axioms, which makes Lorenz dominance an attractive tool. Absolute indexes verifying PD, S, and PP are also consistent with a Lorenz-type dominance criterion, in this case given by "absolute" Lorenz curves (Moyes, 1987) . However, as opposed to what happens with 1 Properties such as normalization, continuity, differentiability, and replication invariance are also commonly invoked, but they are of a more technical nature. 2 See Amiel and Cowell (1992) , Harrison and Seidl (1994) , and Seidl and Theilen (1994) , among others.
In particular, Ballano and Ruiz-Castillo (1993) find that 27% of individuals support this perception of inequality. 3 The literature offers several intermediate notions. Some of them lead to iso-inequality contours that are linear (Bossert and Pfingsten, 1990; Seidl and Pfingsten, 1997; Del Río and Ruiz-Castillo, 2000; Chakravarty and Tyagarupananda, 2008; Del Río and Alonso-Villar, 2010) , whereas others are non-linear (Krtscha, 1994; Yoshida, 2005; Zheng, 2007) . For a discussion on these notions, see Del Río and AlonsoVillar (2008) .
relative and absolute measures, in the centrist context, there has been almost no discussion regarding the Lorenz dominance that could be defined. An exception is Yoshida (2005) , who not only offers a centrist notion that generalizes the "fair compromise" concept proposed by Krtscha (1994) but also introduces a concept of Lorenz dominance, which allows ranking income distributions according to non-linear centrist notions. The centrist attitude behind the "fair compromise" notion is rather challenging because it approaches the absolute view soon when income increases, which makes it difficult for inequality to decrease when analyzing an economy over time (Del Río and Alonso-Villar, 2008) . When using instead intermediate measures that
consider that iso-inequality contours are straight lines, the centrist attitude remains constant when income increases. In other words, these measures do not allow any change in individuals' value judgments regarding inequality when varying aggregate income, which seems plausible for analysis in the short and medium run, bringing a complementary perspective to the former. As far as we know, no dominance criterion has been proposed in the literature for ray-invariant centrist measures.
To close this gap, this paper aims to introduce a Lorenz dominance criterion that allows comparisons among income distributions according to the ray invariance proposed by Seidl and Pfingsten (1997) , which is a general centrist notion that has given rise to measures with a clear empirical implementation (Del Río and Ruiz-Castillo, 2000; Del Río and Alonso-Villar, 2010) . In doing so, this paper adapts the generalized Lorenz curve (Shorrocks, 1983) to our case. The advantage of using a dominance criterion is that it allows the discovery of cases in which one distribution has a higher inequality than another, not only according to a particular index but according to all those indexes consistent with the dominance criterion, which adds robustness to empirical findings.
The α -inequality concept proposed by Seidl and Pfingsten (1997) Río and Ruiz-Castillo (2000) . 5 This circumstance is not unusual because when the mean of an income distribution rises, absolute measures are more demanding than relative. This is so because giving an equal amount of income to every individual leads to a more egalitarian distribution than giving to each of them an amount that keeps the original income shares. 6 This approach was used by Del Río and Ruiz-Castillo (2001) Along this period, households witnessed a general increase in their incomes and a reduction in relative inequality together with an increase in absolute inequality. It seems, therefore, convenient to explore inequality in more detail to ascertain whether inequality has also decreased according to most centrist views and how far Australia is from reaching a reduction according to a leftist view of inequality. For this purpose, the Lorenz dominance defined in this paper is applied to the ray-invariant notion proposed by Del Río and Ruiz-Castillo (2000) .
The paper is structured as follows. Section 2 presents the intermediate inequality approach followed in this paper and defines a Lorenz-type curve which gives rise to a dominance criterion consistent with this centrist view. Section 3 offers an empirical illustration of these tools using Australian data for the period 2001-2008. Finally, Section 4 presents main conclusions.
Ray invariance and the Lorenz criterion
In this paper, an inequality index, I, is a real function defined on the set income distributions x, and satisfying the following basic properties:
for all bistochastic matrices B that are not permutation matrices. 7 As opposed to what happens when using the linear inequality notion proposed by Bossert and Pfingsten (1990) , the notion proposed by Del Río and Ruiz-Castillo (2000) is unaffected by the currency unit, as shown in Del Río and Alonso-Villar (2008) . 8 Note that Schur-convexity implies symmetry and the Pigou-Dalton principle of transfers (Berge, 1963 Because we focus on symmetric indexes, we can restrict our analysis to the set of all
The ray invariance of Seidl and Pfingsten (1997)
A centrist inequality attitude can be modeled in various ways, depending on the shape of the set of inequality equivalent income distributions. In what follows, we present the α -inequality concept proposed by Seidl and Pfingsten (1997) (hereinafter S-P).
Accordingly, any extra income should be distributed in fixed proportions (α ) in order to keep inequality unaltered. ,...,
is the vector of income shares associated with distribution x. 
, the corresponding iso-inequality line is defined by Figure 1 ). Note that, on the one hand, any . A binary relation can be then defined as follows:
A new Lorenz dominance criterion
Let x  denote a distribution obtained through distribution ( k x α + ≥ , see Figure 3 ). we define an α -Lorenz-dominance criterion as follows:
The binary relation given by ≽ Lα allows a partial ordering of income distributions following the α -ray invariance notion proposed by S-P. . In other words,
Proposition. The ranking given by an
Secondly, we prove that for any , 
Interpreting α according to Del Río and Ruiz-Castillo (2000)
The ray invariance concept proposed by S-P has no clear economic interpretationwhich makes it difficult its use in empirical analyses-and violates the horizontal equity axiom because individuals who have the same income level initially may be treated differently (Zoli, 2003) . To solve these problems, Del Río and Ruiz-Castillo (2000) offered a ray-invariant notion that can be considered as a special case of the former.
According to their proposal, inequality depends on two parameters, instead of one: the income shares in the distribution of reference that gives rise to the rightist and leftist views, denoted by simplex vector v , and
, which is used to define a convex combination between them.
9 Once v and π are fixed, it is possible to calculate the n- ).
9 Vector v is assumed to represent an ordered distribution. 
An Illustration: Recent Evolution of Income Inequality in Australia
In this section, we provide an empirical illustration of the new intermediate dominance criterion using Australian income data for the period 2001-2008. 10 During this period, Australia experienced high and sustainable economic and employment growth, the real economy growing on average by more than 3.5 percent every year (ABS 2011). As will be shown, the evolution of the income distribution in Australia during this period provides a suitable case for an intermediate inequality analysis.
The data used in our analysis come from the first and eighth waves of the Household, Income and Labour Dynamics in Australia (HILDA) Survey conducted by the 10 For studies focusing on earlier periods using other methodologies, see, for example, Saunders et al. (1991) , Blacklow and Ray (2000) , Athanasopoulos and Vahid (2003) , and Atkinson and Leigh (2007) .
Melbourne Institute of Applied Economics and Social Research to analyze the change in
income inequality that took place in Australia during that period. We look at changes in the distribution of annual private income before taxes and transfers from the public sector. This income variable is defined as the sum of market income including labour income in the form of wages and salaries, capital income from businesses, investments, and private pensions plus the value of all non-market private transfers received by any household member. Differences in non-income needs across households of different size and composition are considered in the analysis, so household income is converted into household equivalent income using an equivalence scale. Thus, we use the parametric family of equivalence scales introduced by Buhmann et al. (1988) :
where s is the size of the household and Θ is the elasticity of the scale rate. Adjusted Finally, all the estimates are computed using the population weights reported in HILDA to obtain population rather than sample estimates. Table 1 summarizes the main changes in the distribution of household income that took place between 2001 and 2008. In this period, households in Australia witnessed a general increase in their incomes, with the mean household income growing more than $1,163 every year, equivalent to an annual rate of growth of 2.7 percent. This growth, however, was not uniform across the whole distribution. Thus, the first column in Table These changes Note: Equivalent incomes computed assuming a value for Θ equal to 0.5. On the other hand, for 0.5 Θ = , the initial and the final distributions cannot be unambiguously ranked when using invariant notions according to which inequality is maintained if the proportion of the income growth that is equally distributed among individuals ranges between 6 and 35 percent (Table 2, 
Conclusions
This paper has introduced a dominance criterion that allows ranking income distributions according to the centrist inequality notion proposed by Seidl and Pfingsten (1997) . In doing so, α -Lorenz curves, which are related to the generalized Lorenz curves (Shorrocks, 1983) , are defined. Our proposal allows finding cases in which one distribution has higher inequality than another not only according to a particular α -index but according to all those α -indexes consistent with our dominance criterion (as also happens with the relative and absolute Lorenz dominance criteria and the indexes verifying the scale invariance and the translation invariance axioms, respectively). We (2000), which are particular cases of those proposed by Seidl and Pfingsten (1997) . The results show that even though relative inequality decreased during the period, according to most ray-invariant centrist views of inequality, inequality increased.
